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FIG. 9

Form insulating layer on first substrate 510
Form coil inductor and capacitor on insulating layer S20

Form passivation layer on coil inductor and capacitor 530

Form internal spae in first substrate 540
Attach flexible membrane on second substrate S50
Form internal space in second substrate -S60

Fix pressure displacement member on flexible membrane |~S70

Assemble and bond first substrate and second substrate S80
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FIG. 10C
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BIOCOMPATIBLE PRESSURE SENSOR AND
MANUFACTURING METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATION D

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2011-0108802 filed 1n the

Korean Intellectual Property Office on Oct. 24, 2011, the
entire contents of which are incorporated herein by reference. 1¢

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present mnvention relates to a biocompatible pressure 15
sensor, and more particularly, to a biocompatible pressure
sensor which can be implanted into a body to wirelessly
measure an internal pressure of the body outside the body, and
a method of manufacturing the biocompatible pressure sen-
SOF. 20

(b) Description of the Related Art

A biocompatible pressure sensor 1s implanted 1nto a body
and used for measuring an internal pressure of the body. For
example, a catheter tip pressure sensor for measuring a pres-
sure of cerebrospinal fluid and a bladder pressure sensor for 25
measuring a pressure of a bladder have been developed, and
researches on an ocular pressure sensor for measuring
intraocular pressure ol a glaucoma patient have also been
actively conducted.

A biocompatible pressure sensor may be manufactured by 30
using a process of a micro electro-mechanical system
(MEMS). A representative biocompatible pressure sensor
includes a piezo-resistive pressure sensor using a p1ezo-resis-
tive eflect and a capacitive pressure sensor for measuring a
pressure change based on a change 1n capacitance. 35

The piezo-resistive pressure sensor does not require exter-
nal power, so that the piezo-resistive pressure sensor can be
self-powered and has a high frequency response characteris-
tic and excellent linearity. However, the piezo-resistive pres-
sure sensor cannot measure a static pressure, has relatively 40
low sensitivity, and 1s very sensitive to a temperature change,
s0 a temperature compensation circuit needs to be included.

The capacitive pressure sensor has merits in that a response
speed 1s rapid, the output thereof 1s less sensitive to change of
a pressure and humidity, and both a static pressure and a 45
dynamic pressure can be measured. However, an operation
range of the capacitive pressure sensor 1s a narrow band, a
manufacturing process 1s complex, and influence of a resis-
tance component of a semiconductor and a high frequency
parasitic component becomes large when the capacitive pres- 30
sure sensor 1s used 1n a high frequency band, so 1t 1s difficult
to use the capacitive pressure sensor.

The above mformation disclosed 1n this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the ivention and therefore 1t may contain infor- 55
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill 1n the art.

SUMMARY OF THE INVENTION

60
The present invention has been made 1n an effort to provide
an inductor-type biocompatible pressure sensor having excel-
lent biocompatibility and precisely operability within a very
small pressure range demanded within a body, and a method

of manufacturing the inductor-type biocompatible pressure 65
sensor. An exemplary embodiment of the present invention
provides a biocompatible pressure sensor including: a coil

2

inductor; a capacitor electrically connected with the coil
inductor to constitute an LC resonant circuit together with the
coil inductor; a flexible membrane disposed while being
spaced apart from the coil inductor with an internal space
interposed therebetween and surrounded by a housing; and a
pressure displacement member fixed to one surface of the
flexible membrane facing the coil inductor, 1n which the flex-
ible membrane 1s transformed by external pressure to change
a distance between the coil inductor and the pressure dis-
placement member.

The housing may 1nclude a structure 1n which a first sub-
strate and a second substrate forming the internal space hav-
ing opened upper and lower parts are stacked. The first sub-
strate and the second substrate may include silicon, and
s1licon nitride layers may be positioned on surtaces of the first
substrate and the second substrate.

An msulating layer may be positioned on the first substrate

s0 as to cover the upper part of the internal space, and the coil
inductor and the capacitor may be positioned on an exterior
surface of the insulating layer. The coil inductor may be
positioned at a center of the insulating layer, and the capacitor
may be positioned outside the coil inductor.
The coil inductor may include an iner pad part, an outer
pad part, and a conducting wire which has a predetermined
width, connects the inner pad part and the outer pad part, and
1s disposed 1n a shape of vortex. The capacitor may include an
upper electrode and a lower electrode stacked with a dielec-
tric material interposed therebetween, and the upper elec-
trode and the lower electrode may be electrically connected to
the inner pad part and the outer pad part, respectively. The coil
inductor and the capacitor may be covered by a passivation
layer.

The flexible membrane may be fixed to a lower surface of
the second substrate so as to cover the lower part of the
internal space and may be formed of an elastic material layer
tormed of a bio-polymer. The pressure displacement member
may include ferrite. Otherwise, the pressure displacement
member may include a metal.

Another exemplary embodiment of the present invention
provides a method of manufacturing a biocompatible pres-
sure sensor, the method including: forming an insulating
layer on a first substrate; forming a coil inductor and a capaci-
tor constituting an L.C resonant circuit on the insulating layer;
forming an internal space by removing a part of the first
substrate; attaching a flexible membrane on the second sub-
strate; forming an internal space by removing a part of the
second substrate; fixing a pressure displacement member to
one surface of the flexible membrane; and assembling and
bonding the first substrate and the second substrate so that the
insulating layer faces the pressure displacement member with
the internal space interposed therebetween.

The method of manufacturing the biocompatible pressure
sensor may further include covering the coil inductor and the
capacitor with a passivation layer after the forming of the coil
inductor and the capacitor. The nsulating layer may include
polyimide, and the passivation layer may include polyure-
thane.

The flexible membrane may be formed of an elastic mate-
rial layer formed of a bio-polymer. The pressure displacement
member may include one of a magnetic material including
territe and a metal material including copper or aluminum.

The biocompatible pressure sensor 1s easily operated
within a very small pressure range demanded within a body,
so that 1t 1s possible to precisely measure a fine pressure
change within the body. Further, the biocompatible pressure
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sensor can simply measure the change of the internal pressure
of the body by using a wireless measurement apparatus out-

side the body.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view illustrating a bio-
compatible pressure sensor according to an exemplary
embodiment of the present invention.

FI1G. 2 15 a cross-sectional view illustrating a coupled state
of the biocompatible pressure sensor illustrated in FIG. 1.

FIG. 3 1s a schematic diagram illustrating a coil imnductor
and a capacitor 1n the biocompatible pressure sensor 1llus-

trated in FIG. 1.

FIGS. 4A and 4B are cross-sectional views 1llustrating an
operational state of the biocompatible pressure sensor 1llus-

trated in FIG. 1.

FIG. 5 1s a circuit diagram 1illustrating a biocompatible
pressure sensor implanted mto a body and an external mea-
surement apparatus positioned outside a body.

FIG. 6A 1s a graph 1llustrating a frequency-phase change
according to a distance between a coil inductor and a pressure
displacement member 1n Example 1 1in which the pressure
displacement member 1s formed of ferrite.

FIG. 6B 1s a graph 1llustrating a frequency-peak change
according to a pressure 1n Example 1 1n which the pressure
displacement member 1s formed of ferrite.

FIG. 7A 1s a graph 1llustrating a frequency-phase change
according to a distance between a coil inductor and a pressure
displacement member 1n Example 2 in which the pressure
displacement member 1s formed of copper.

FIG. 7B 1s a graph 1llustrating a frequency-peak change
according to a pressure 1n Example 2 1n which the pressure
displacement member 1s formed of copper.

FIG. 8A 1s a graph 1llustrating a frequency-phase change
according to a distance between a coil inductor and a pressure
displacement member 1n Example 3 1in which the pressure
displacement member 1s formed of aluminum.

FIG. 8B 1s a graph 1llustrating a frequency-peak change
according to a pressure 1n Example 3 1n which the pressure
displacement member 1s formed of aluminum.

FI1G. 9 1s a process flowchart 1llustrating a method of manu-
facturing a biocompatible pressure sensor according to an
exemplary embodiment of the present invention.

FIGS. 10A to 10G are schematic cross-sectional views

sequentially illustrating a first step to an eighth step illustrated
in FIG. 9.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

The present invention will be described more fully herein-
alter with reference to the accompanying drawings, 1n which
exemplary embodiments of the invention are shown. As those
skilled 1n the art would realize, the described embodiments
may be modified 1n various different ways, all without depart-
ing from the spirit or scope of the present invention

FIG. 1 1s an exploded perspective view illustrating a bio-
compatible pressure sensor 100 according to an exemplary
embodiment of the present invention, and FIG. 2 1s a cross-
sectional view 1llustrating a coupled state of the biocompat-
ible pressure sensor 100 illustrated 1n FIG. 1.

Referring to FIGS. 1 and 2, the biocompatible pressure
sensor 100 according to the present exemplary embodiment
includes a coil inductor 10 and a capacitor 20 constituting an
L.C resonant circuit.
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Further, the biocompatible pressure sensor 100 includes a
flexible membrane 50 disposed while being spaced apart
from the coil inductor 10 with an interposed internal space 40
surrounded by a housing 30, and a pressure displacement
member 60 fixed to one surface of the tlexible membrane 50
facing the coil inductor 10.

The flexible membrane 50 1s transformed toward inside the
internal space 40 according to an increase in an internal
pressure of a body, and a distance between the pressure dis-
placement member 60 and the coil inductor 10 1s changed
according to the transformation of the flexible membrane 50.
Further, according to the distance change, an inductance of
the coil inductor 10 1s changed.

The biocompatible pressure sensor 100 of the present
exemplary embodiment may precisely detect an internal pres-
sure of the body by measuring a change of a resonant fre-
quency according to an inductance change.

A detailed structure of the biocompatible pressure sensor

100 15 as follows.
The housing 30 has a structure 1n which a first substrate 31
and a second substrate 32 having a frame shape are stacked,
and the internal space 40 having opened upper and lower parts
1s formed 1n 1nner sides of the first substrate 31 and the second
substrate 32. For the convenience of description, based on
FIGS. 1 and 2, the substrate positioned 1n the upper side is
referred to as the first substrate 31, and the substrate posi-
tioned 1n the lower side 1s referred to as the second substrate
32.

The first substrate 31 and the second substrate 32 may be
formed of silicon. Silicon nitride layers 33 may be positioned
on upper and lower surfaces of the first substrate 31 and upper
and lower surfaces of the second substrate 32. The silicon
nitride layers 33 positioned while facing the coil inductor 10
and the flexible membrane 50 function as msulating layers,
and the silicon nitride layers 33 positioned 1n opposite sur-
faces may be used as etching masks when the first substrate 31
and the second substrate 32 are wet etched. A material of the
first substrate 31 and the second substrate 32 1s not limited to
the atorementioned example, and the first substrate 31 and the
second substrate 32 may be formed of another material.

An insulating layer 15 1s positioned so as to cover an upper
part of the internal space 40 above the first substrate 31. The
insulating layer 15 may be formed of polyimide. The coil
inductor 10 1s positioned at a center of the insulating layer 15
on the 1msulating layer 15, and the capacitor 20 1s positioned
outside the coil conductor 10 on the msulating layer 15.

FIG. 3 1s a schematic diagram 1llustrating the coil inductor
and the capacitor 1n the biocompatible pressure sensor 1llus-
trated 1n FI1G. 1.

Referring to FIG. 3, the coil inductor 10 includes an 1nner
pad part 11 and an outer pad part 12, and has a shape 1n which
a conducting wire 13 having a predetermined width and a
predetermined thickness 1s disposed 1n a quadrangular vortex
shape from the mner pad part 11 toward the outer pad part 12
while having a predetermined interval. The coil imnductor 10
may be formed of a copper layer.

Otherwise, the coil inductor 10 may have a stacked struc-
ture 1 which a height of the conducting wire gradually
increases from the outside to the inside of the coil inductor 10.
FIG. 3 illustrates an example in which the coil inductor 10 1s
formed of the conducting wire 13 having a predetermined
width and a predetermined thickness on the msulating layer
15 without a height change. In

FIG. 3, W, represents a width of the conducting wire 13
and S represents an 1nterval 1in the conducting wire 13.
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The capacitor 20 1s a single layer capacitor, and includes an
upper electrode 22 (see FIG. 2) and a lower electrode 23 (see
FIG. 2) with a dielectric material 21 interposed therebetween
(see FIG. 2).

The lower electrode 23 1s electrically connected to the
outer pad part 12 of the coil inductor 10, and the upper
clectrode 22 1s electrically connected to the inner pad part 11
of the coil inductor 10 through wire bonding. The capacitor 20
torms the LC resonant circuit together with the coil inductor
10.

Referring to FIGS. 1 and 2 again, the coil inductor 10 and
the capacitor 20 are covered by a passivation layer 16. The
passivation layer 16 may be a polymer resin layer, such as
polyurethane.

The flexible membrane 50 1s positioned so as to cover the
lower part of the internal space 40 under the second substrate
32. The flexible membrane 50 1s an elastic material layer
transformed by an external pressure, and 1s manufactured of a
bio-polymer having excellent biocompatibility. For example,
the flexible membrane 50 may be formed of MED 6640 that
1s a trademark name of Nusil Company.

The flexible membrane 50 1s fixed to the second substrate
32, and a part of the flexible membrane 50 facing the internal
space 40 1s transformed toward the internal space 40 accord-
ing to an increase in the internal pressure of the body into
which the biocompatible pressure sensor 100 1s implanted.
The flexible membrane 50 1s easily transformed within a very
small pressure range demanded within the body.

The pressure displacement member 60 1s fixed to one sur-
face of the flexible membrane 50 facing the coil inductor 10,
that 1s, the 1inner surface of the flexible membrane 50. The
pressure displacement member 60 may be formed of a mag-
netic material including ferrite or may be formed of metal,
such as copper or aluminum. The pressure displacement
member 60 moves up according to the transformation of the
flexible membrane 50, so that a distance between the pressure
displacement member 60 and the coil inductor 10 1s changed.

FIGS. 4A and 4B are cross-sectional views 1llustrating an

operational state of the biocompatible pressure sensor 1llus-
trated 1n FIG. 1.

Referring to FIGS. 4A and 4B, the part of the flexible
membrane 30 facing the internal space 40 1s convexly trans-
formed toward the internal space 40 according to an increase
in external pressure, and as the external pressure increases, an
amount of transformation of the flexible membrane 50
increases. Further, the pressure displacement member 60
moves up according to the transformation of the flexible
membrane 50, so that the distance between the pressure dis-
placement member 60 and the coil inductor 10 1s changed. In
this case, a size of the external pressure 1s proportional to the
amount by which the pressure displacement member 60
moves up.

The pressure displacement member 60 formed of ferrite
causes the inductance to increase according to the decrease 1in
the distance between the pressure displacement member 60
and the coil inductor 10. In the meantime, an eddy current 1s
generated according to the decrease 1in the distance between
the pressure displacement member 60 formed of metal and
the coil mnductor 10, so that the pressure displacement mem-
ber 60 causes the inductance to decrease. However, since the
principles of the inductance change according to the change
of the external pressure are the same 1n the two cases, the
internal pressure of the body may be detected by using the
principles.

FIG. 5 1s a circuit diagram 1llustrating the biocompatible
pressure sensor implanted into the body and an external mea-
surement apparatus positioned outside the body.
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Reterring to FIG. 5, when the coil inductor of the biocom-
patible pressure sensor 1s referred to as a first inductor Ls, an
external measurement apparatus 70 includes a second 1induc-
tor Lr. The inductance change of the first inductor Ls 1s
transierred to the second inductor Lr by a mutual inductance
action. Accordingly, the external measurement apparatus 70
may detect a pressure applied to the biocompatible pressure
sensor based on a resonant frequency change according to the
inductance change of the second inductor Lr.

The flexible membrane 50 among the atorementioned con-
figurations 1s easily operated within a very small pressure
range demanded within the body, and precisely adjusts a
height of the pressure displacement member 60 1n proportion
to the increase 1n the external pressure. Accordingly, when the
biocompatible pressure sensor 100 according to the present
exemplary embodiment 1s used, a fine pressure change within
the body may be precisely measured by using the external
measurement apparatus 70 outside the body.

FIG. 6 A 1s a graph illustrating a frequency-phase change
according to a distance between the coil inductor and the
pressure displacement member in Example 1 1n which the
pressure displacement member 1s formed of ferrite, and FIG.
6B is a graph illustrating a frequency-peak change according
to a pressure 1n Example 1.

FIG. 7A 1s a graph illustrating a frequency-phase change
according to a distance between the coil inductor and the
pressure displacement member imn Example 2 in which the
pressure displacement member 1s formed of copper, and FIG.
7B 1s a graph 1llustrating a frequency-peak change according
to a pressure 1n Example 2.

FIG. 8A 1s a graph illustrating a frequency-phase change
according to a distance between the coil inductor and the
pressure displacement member in Example 3 1n which the
pressure displacement member 1s formed of aluminum, and
FIG. 8B 1s a graph illustrating a frequency-peak change
according to a pressure 1n Example 3.

In all of Examples 1 to 3, a distance between the external
measurement apparatus and the biocompatible pressure sen-
sor 1s 5 mm. The external measurement apparatus includes the
second 1nductor having the number of times ol winding
(turns) of 10.5 and a diameter of 10 mm, and has a resonant
frequency of 57 MHz.

In Example 1, the coil inductor includes the conducting
wire having a width of 50 um and an interval of 30 um, and the
number of times of winding (turns) of the conducting wire 1s
23. In Example 2, the coil inductor includes the conducting
wire having a width of 50 um and an 1interval of 30 um, and the
number of times of winding (turns) of the conducting wire 1s
31. In Example 3, the coil inductor includes the conducting
wire having a width of 50 um and an 1nterval of 50 um, and the
number of times of winding (turns) of the conducting wire 1s
24,

In Example 1, a size of the pressure displacement member
1s 3 mm (horizontal )x3 mm (vertical), and 1n Examples 2 and
3, a size of the pressure displacement member 1s 2 mm (hori-
zontal)x2 mm (vertical).

In Example 1, when the pressure 1s changed within a range
of 0 to 50 mmHg, an amount of the frequency peak change 1s
0.66 MHz, and a saturation pointis 9.75 MHz in 20 mmHg. In
Example 2, when the pressure 1s changed within a range of 0
to 50 mmHg, an amount of the frequency peak change 1s 0.98
MHz, and a saturation point 1s 11.97 MHz in 15 mmHg. In
Example 3, when the pressure 1s changed within a range of 0
to 50 mmHg, an amount of the frequency peak change 1s 1.47
MHz, and a saturation point 1s 15.91 MHz in 15 mmHg.

Referring to FIGS. 6A to 8B, in Example 1, it can be seen
that a value of Q (quality factor) 1n the resonant frequency
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graph 1s high, but the amount of the change of the frequency-
peak 1tself according to the pressure change 1s small. In con-
trast, in Examples 2 and 3, i1t can be seen that a value of Q 1n
the resonant frequency graph 1s low, but the amount of the
change of the frequency-peak 1tself according to the pressure
change 1s larger.

FI1G. 9 1s a process flowchart 1llustrating a method of manu-
facturing a biocompatible pressure sensor according to an
exemplary embodiment of the present invention, and FIGS.
10A to 10G are schematic cross-sectional views sequentially
illustrating a first step to an eighth step 1llustrated 1n FI1G. 9.

Referring to FI1G. 9, a method of manufacturing a biocom-
patible pressure sensor according to the present exemplary
embodiment includes a first step S10 of forming an insulating
layer on a first substrate, a second step S20 of forming a coil
inductor and a capacitor on the nsulating layer, a third step
S30 of forming a passivation layer on the coil inductor and the
capacitor, and a fourth step S40 of forming an internal space
in the first substrate.

Further, the method of manufacturing the biocompatible
pressure sensor according to the present exemplary embodi-
ment includes a fifth step S50 of attaching a flexible mem-
brane on a second substrate, a sixth step S60 of forming an
internal space 1n the second substrate, a seventh step S70 of
fixing a pressure displacement member to one surface of the
flexible membrane, and an eighth step S80 of assembling and
bonding the first substrate and the second substrate.

Referring to FIG. 10A, 1n the first step S10, the first sub-
strate 31 1s prepared, and an msulating layer 15 1s formed on
one surface of the first substrate 31. The first substrate 31 may
be formed of silicon and a silicon nitride layer 33 may be
positioned on a surface of the first substrate 31. The insulating
layer 15 may include polyimide and may be formed by a
method, such as spin coating.

Referring to FIG. 10B, inthe second step S20, ametal layer
(for example, a copper layer) 1s formed on the isulating layer
15 by a method, such as deposition or sputtering, and the coil
inductor 10 1s formed by patterning the metal layer by a
method, such as etching. Then, the capacitor 20 including a
lower electrode, a dielectric material, and an upper electrode
1s formed outside the coil inductor 10, and an L.C resonant
circuit 1s formed by electrically connecting the coil inductor
10 and the capacitor 20.

Referring to FIG. 100, 1n the third step S30, the passivation
layer 16 1s formed on the coil inductor 10 and the capacitor 20
so as to prevent the coil inductor 10 and the capacitor 20 from
being exposed to the outside. The passivation layer 16 may be
a polymer resin layer, such as polyurethane.

Referring to FIG. 10D, 1n the fourth step S40, the internal
space 40 having an opened lower part 1s formed by removing
a center part of the first substrate 31 by a method, such as
ctching. When wet etching is applied, the internal space may
be formed by forming an etching mask by first patterning the
silicon nitride layer 33 on a lower surface of the first substrate
31, and wet etching a non-covered part of the first substrate 31
with the etching mask. In this case, an inner wall of the first
substrate 31 may be formed 1n an inclined surface.

Referring to FIG. 10E, 1n the fifth step S50, the second
substrate 32 1s prepared and the flexible membrane 50 1s
attached to one surface of the second substrate 32. The second
substrate 32 may be formed of silicon, and the silicon mitride
layer 33 may be positioned on a surface of the second sub-
strate 32. The flexible membrane 50 1s an elastic material
layer transtformed by external pressure and 1s manufactured of
a bio-polymer having excellent biocompatibility.

Referring to FIG. 10F, 1n the sixth step S60, the internal
space 40 having the opened lower part 1s formed by removing
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a center part of the second substrate 32 by a method, such as
ctching. When wet etching 1s applied, the internal space 40
may be formed by forming an etching mask by first patterming
the silicon nitride layer 33 on a lower surface of the second
substrate 32, and wet etching a non-covered part of the second
substrate 32 with the etching mask. In this case, an inner wall
of the second substrate 32 may be formed 1n an inclined
surface. As the internal space 40 1s formed, the center part of
the tlexible membrane 50 1s opened toward the internal space
40.

In the seventh step S70, the pressure displacement member
60 1s fixed to the center of one surface of the tlexible mem-
brane 50 facing the internal space 40 by using an adhesive
agent, or the like. The pressure displacement member 60 may
be formed of ferrite or a metal, such as copper or aluminum.

Referring to FIG. 10G, 1n the eighth step S80, the first
substrate 31 and the second substrate 32 are assembled with
and bonded to each other so that the insulating layer 15
directly faces the pressure displacement member 60. The
internal space 40 between the insulating layer 15 and the
pressure displacement member 60 1s filled with air, and the
flexible membrane 50 1s transtformed according to a change of
external pressure, so that a height of the pressure displace-
ment member 60 1s changed.

The biocompatible pressure sensor 100 1s completed
through the aforementioned processes, and the completed
biocompatible pressure sensor 100 may be used for detecting
an intraocular pressure while being implanted 1into an eyeball.

While this invention has been described 1n connection with
what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not
limited to the disclosed embodiments, but, on the contrary, 1s

intended to cover various modifications and equivalent
arrangements 1ncluded within the spirit and scope of the

appended claims.

<Description of symbols>

100: Biocompatible pressure sensor 10: Coil inductor
15: Insulating layer 16: Passivation layer
20: Capacitor 30: Housing
31: First substrate 32: Second substrate
33: Silicon nitride layer 40: Internal space
50: Flexible membrane 60: Pressure displacement member

What 1s claimed 1s:

1. A biocompatible pressure sensor, comprising:

a coil inductor;

a capacitor electrically connected with the coil inductor to
constitute an LC resonant circuit together with the coil
inductor;

a flexible membrane disposed while being spaced apart
from the coil inductor with an mterposed internal space
therebetween and surrounded by a housing; and

a pressure displacement member fixed to one surface of the
flexible membrane facing the coil inductor,

wherein the flexible membrane 1s transformed by external
pressure to change a distance between the coil inductor
and the pressure displacement member,

wherein the housing includes a structure 1n which a first
substrate and a second substrate forming the internal
space having opened upper and lower parts are stacked,

wherein

an msulating layer 1s positioned on the first substrate so as
to cover the upper part of the internal space, and
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the coil inductor and the capacitor are positioned on an
exterior surface of the insulating layer.

2. The biocompatible pressure sensor of claim 1, wherein:

the coil inductor 1s positioned at a center of the insulating
layer, and

the capacitor 1s positioned outside the coil inductor.

3. The biocompatible pressure sensor of claim 1, wherein:

the coil inductor comprises an inner pad part, an outer pad
part, and a conducting wire which has a predetermined
width, connects the mner pad part and the outer pad part,
and 1s disposed 1n a shape of vortex.

4. The biocompatible pressure sensor of claim 3, wherein:

the capacitor includes an upper electrode and a lower elec-
trode stacked with a dielectric material interposed ther-

ebetween, and

the upper electrode and the lower electrode are electrically
connected to the inner pad part and the outer pad part,
respectively.

10
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5. The biocompatible pressure sensor of claim 1, wherein:

the coil inductor and the capacitor are covered by a passi-
vation layer.

6. The biocompatible pressure sensor of claim 1, wherein:

the flexible membrane 1s fixed to a lower surface of the
second substrate so as to cover the lower part of the
internal space and 1s formed of an elastic material layer
formed of a bio-polymer.

7. The biocompatible pressure sensor of claim 1, wherein:

the pressure displacement member includes ferrite, and as
the pressure displacement member becomes close to the
coill 1nductor, an inductance of the coil 1nductor
1NCIeases.

8. The biocompatible pressure sensor of claim 1, wherein:

the pressure displacement member includes a metal, and as
the pressure displacement member becomes close to the
coill inductor, an inductance of the coil 1nductor
decreases.
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